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(54) PICTURE DISPLAY DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To perform the satisfactory 
design of a picture display device by increasing the 
degree of freedom in designing active elements inside of 
pixels and to make freely and simply adjustable the 
display luminance of the device. 

SOLUTION: Each pixel PXL includes a light emitting 
element OLED whose luminance is changed by the 
amount of a current to be supplied, a TFT 1 which s 
controlled by a scanning line X and has a function 
writing luminance informaiton applied from a data line Y 
to the pixel and a TFT 2 having a function controlling 
the amount of the current to be supplied to the OLED in 
accordance with the written luminance information. The 
writing of the luminance information to each pixel PXL 
applies an electric signal in accordance with the 
luminance information to the data line Y in a state in 
which the scanning line X is selected. The luminance 
information written in each pixel is held at each pixel 
even after the scanning line X becomes a non-selection 
and a light emitting element of each pixel can maintain 
the lighting with the luminance in accordance with the 
held information. Moreover, this device has a stoppage 
control line Z forcibly turning off the light emitting . 
elements of respective pixels connected to the same 
scanning line X at least with a scanning unit and the 



line Z makes respective light emitting element to be In 
tumed-off states from the turned-on states in the 
inten/al of a scanning cycle when the information are 
written in for every pixel, then a new luminance 
information Is to be written In it. 
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f^^^^-r^t. VSP2R. VSP2G. VSP2B 

^^fZ^-r 6^±mwmm^^m 2 sr. 23g. 23b 
mm^rL^»±mmmzRiiciit. (r) a^sjk 20 

^^il:^iaii^S&lHlgS2 3GCcJ:or$a^?n5# 

±^jtozgk:«. g^fe®^ (G) ^5^5 #±$«j 
iai)®i®«6@ss2 3 B(,cj;:^xmm^ti^i¥±mmz b 

cc(3:; wfe®^ (B) ^^i)^^mmcj:^ 

MI§Ig§2 4R. 2 4G. 2 4BCDiS?SB^ra^5i^CCpJ^ 
IsI»S2 4R(D?l?^^r^^iiggiSL/, 30 

[ 0 0 2 5 ] la 5 \tt:^m^^ictf^^^^mi^^^^<DmE. 

5^^0LED<biE^Kcigj^$ti/cTFT3 (I^HcDt^ 

«m^) ^"^^^ TFT3tc-^^^*0afi-^K:jSt;r#6 

3fe3K^O L E D CC^n-S^^fe^jiKrr -2) C (b *$pJtlT * 

<bTFT2 <!:CD^:cTFT3355#A^nT*5D. TFT 

r;*r^Ci*^r#^„ i^. TFT3^. TF 
T2iOLED<Z>r^. ^l^tOLEDtV dda<DmfiC 

[0026] me^t. :^mM^c:f)^^^mmm7r^^<Dm 

m 1 OtC^Ufcfie3^<!:^^J£rr^Sl5^5C«^tJlct*S#M 50 
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20 

T^^o LED {mmi'jFm ^ w*r ^ - ^ 

f;). — :^cr)^^ (;^y-KK) tiTFT 2 CcMi^^n. 

ffe:^Oi^^ (T^'-FA) t3:#±M®iliz^cs^?nT 
AJim±mmmzfz^mim^ti. mrj:^m^^r^x{t 

mz^XiJzi^fmV'C. SOLED'&rBtT-ri. iKb. o 

L E DOT F A «^^^^CD^ ^ CC— ^^^[OV d d 
l^^3nscr)-c»J5:<. f^±Mi0|li^Z^/M.-C^g|5;O^6 

n^^. OLED(c«TFT2CcJ:-:>-r$JW^n^^;&5 

. o L E D itr^^m^x^m'^m t^^^tc 
tb. r y - vmiiL^-t^i^MitL m^ictmmmm t 

[ 0 0 2 7 ] 0 7 0 6 tc^ u fcmBrnmBmomw} 

<— :7U-A) ^TT-^tri^^, — ^if-/i?;UT© 

^si&c{i®T'5##ji^r5 (RT) -r. ^mn^i^-r 

wstmmuz^-^icumi^x. ^^cc^^sn^ 

OLED^:^->*r^, CU^C^^. ^ili^O O L E D 
i^Z^/rL.T^T<D0LEDOT>^- FA^^tt&^{itC 

[ 0 0 2 8 ] ^8». 

1 7!j^X N b r P X L ^ - ^ -f - 

ti^iJK:$fWip]^2 3' ^l9:^:fri^^o MWM^2 3' <d 
StJB;^«T&imTS^r> F^- HaK2 d^<0-^(D 
T^mFf^cW^-^fiXX.^^. -&r>K^-hPSS2 8© 

€r/rOr#^I^X 1 . X2. XN^cSJ^OTli 
Y^- F0SS2 8©ffe:^©iS^(C»VCK** 



(12) 

21 

:frox^^m^xi\ X2. xN^muoxi.^^. 

Xv V S P 1 ti^cDllS^SiraSfc^^lilffi 2 4^iff 

(DMiiUN ^ 1- >^;VS[(DT F T 2 7 tC J: o "C 4>*»-C 

^-So TFT2 7(Z)y-h(C'§>VCK:&^^)!i&?tiri.^ 10 

Vi L. r^mm p X L cc Y;o^ e> »^ 0 ^mrrmm 
t Jx^r^iS»p X L ©ife?^ciR^o L E D *?g«-r 

[00291139 6^. 08 CCtj^ Lyt^53l]!fS?^^<OS&{^ 20 

cc, i?- h/s;v;^V S P 1 »^^|gS6lplS2 1 
RCfjiMlllS2 4CcA:^3ii'6. ^)^l&Iil^2 1 

vsp 1 ^^t:tA#i/c*i. mm^uv{7vcK(icmm 

L/T^S^Xl. X2. XN^JH^XiliRL. 

mfi^'c^®^KPXLcc}^g[ft$s^#^Ji^rlKo ^ni 

^» {BO. 2t:||«^^r«TFT2 6. 2 7*i9:C:f:feC 

ssF^rfiEg 0 tc+a^-r -smtt ( c co^rji^^mii) i 30 
tc*3. VCK = L (a-U'-^ji/) ©«)3ffflK:tec^r*3fe<c> 

m^2 4r:mm^tifc^t. v sp 2 toxnm^mz 

3' {CA;^?n^>o flJt®lHl^2 3' fitVSPZ^^lrfK 

-^(Dai*«r>Ky-MaiK2 8ccA;^5n^o «'r> 

Fy-hlil8S2 8CC5^VCK*i^B#«:A;^$tlT-l>^<D 
^WlHlSS2 3* (OmM^H (/^>ru-^;V) rE^oV 40 

CK=H o^^u-<jv) c:>mcm^^xi)mtR^ti^. 
3' iiC^^xmvi^ti'hi^smx<,cmm^rifcmm\m 
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tait"-5» h ^ >t^:^ ^ T F T 2 h GCC^^^ ti/c^ 

Ttf-S- mJi> ^M^^^C sCD^M;&5TFT 
»eiZ©mfi[^{t*iT:^t>^T F T 2 (oy- hm&(o^ 

ni^L'S:. ^^7^^^^ OVgmax-Vth i^±Ttf 
C<ttcJ:-:>T. TFT2©y-hm{i^V t hJiUT&C'r 
^Ci^&^'-C^. ti£-:>r^^-^OLEDWrgJ:T-r'5. ^ 
I^K:t3:TFT2(D^*- h^M^^^^b, ^b^^^U:;^* 

[OO31]015tt. 014 CC7KL/fcl^7A^?^I§CD 
[0 0 3 2] tC^X. CRTCC*Jlir»^^®^tiu 

^^Me^ccM*jurAra©erji^'r^^^»r^weiK 

[003 3] 
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[04] :$imm(tci)^i)^^>m^m^M<omrmmmm(o 

[13 8] :^m^^(iCi)^i)^^m»M^1kM<om^5Ml^BB^^ 
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[^9] mSIISS?^/!!©^?-^^ XS^^-t-^-h^^^- 
1 1 ] S^©lifl^^^M©^lHlSS«^*^* 

[s 1 3 ] si^©®«^^s©«a^^rWr®sr* 
^. 

[^ 1 4 ] :$:^m^tf^^^^mm^^M<Dmy^mtmwi 

1 5 ] 0 1 4fc^bfcllAIIJ60,^Ol&f^Sfc0^K:^ 
[i^^^Si^] 

pxL- • - mm. OLED- • -m^'T. tfti 
• • -m-mmm^. tftz • • -^-eiKi*^. t 

FT3 • • • mntEl&f^-i^. Cs • • -^J^^M. X ' 
- • ^Eia. Y • • • 7^- 3?^. Z • — f^±$(J^. 
2 1 • • • ^SfiSffittSBS. 2 2 • • • ^^-i^miBftlil 
i?S. 2 3 • • • ffiji:*(l®ffi^lg«blHl5S. 2 4 • • • 
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.[^^tH] ¥fiS;l4^7>g3 IH (2 0 0 2. 7. 3 1 ) 

^ii2 001-60076 (P2001-60076A) 
C^&IIB] ^fi£13^3>^6B (2 0 0 1. 3. B) 
imm^m] ^m^^^ 13-601 

[tflil#-^] 1^m2 000-166170 (P2000-166170) 

G09G 3/30 

3/20 624 
642 



[F I ] 

G09G 3/30 J 
K 

3/20 624 B 
642 2 
642 L 



CfiiHiQ} ^^1 4^5,^ 1 00 (2 0 0 2. 5. 1 

0) 

i^mmiE 1 ] 



Ho 
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[m^m 1 0 ] m^^mM^itmm:^ u ^ f $ 

42 >;;»;iR^^r * 5 c <h i -r ^ gf 1 gBtE^?)® 
[if:*Ji 1 1 ] Bff^cD^^t;--/ i^ji^x^^mm'i> 

tmm'ft. ^m^i^^^tifcm&mn^fiL^cxWi^m 

^cti(C^^xnt>ti. 

mii)m t tix i)^ 6:f:(>c»?ttj:mmsmm^ii^Jt 

-m 



[it3^ 1 2 ] ^mm(^nmmi)^^^i2^ttixi)>h 

^fiM^t^T'* 5 c <h ^i^^i est ^ 1 1 tzwom 
\nim 1 3 ] m^¥- vmmm^^ y ^ lyVT^^is^ 

-^^ -5 c i ^nWi t r SIf *® 1 1 SllOiii^^^S 

mm^ri. m^<om'7'\tm-'^m±<o^mmxit^M 
1 6 ] ^mm^mm.inmm^7^ttixi)'>h 

h (Dnm:mm\jxwm^^^\mt^ c t 

So 



I^ra 2001-60076 



1 1 ^n(ommmm^m(D}m}':fjmo 

tmm^t. ^mtiL^titcmmim(c!toxm^^ 



mi^^(omii^^n^^«m 'r^>fmrMmx^':^x. 

is. W<D^iS^K:^*n^^7^^^5«'^©^ 

2 3 ] 0»Sff tlXiP' 

[ft 2 4 ] _bt2§?IISl^l2t J . ±12— i^^-l?" 

«itai3^{Cct-?rifj^$n-sc<b?&iitSi-r5ii^^2 3 

^^«±iai|-6r>teS6^^K:^^$ti^<i:i*>w:. JbfB 

0 Jiia^^-^^r^^T ? if ^ c i T ^if ^ 2 
sfatScDiH^^^^^o 

[if^2 8 ] ht^vm^m^. jcM^wmmi^ 
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r^^^M^ti"f c t ^^^r^m^^ 3 5 ^mo:> 
±fa$ii^^iiisti. mmy- hmmmjj^ v^>i>7.^ 

in^3 8 ] ±fS©r^#Jl«. ±iEm-©f6S&3R^ 

tir ^ ^ <t ^«Fas[ .h TT sa*3s 3 5 wmom^mTmm. 
iii^*m*Tr^ci:%«Fffltt'r^^3jc^3 b^^momm 
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m^mmm&c:>myso:>A:tfm-cc±^^m&^tiv ^t^x 

[000 1] 

t^. hn;l/S;^5.'fe>;^ (EL) ^^^(D. 

[0002] 

im^(omm: -jatc, r ^^^^^ h »; ^j^M^Diii^ 

~1i 



So 

^ h^ec^m^yj^tiyxmrn-^ h o^^^yi^tr^ 

-fS^aynWiE L f^-f ::^:/ix^ft3:M^{f#ra^8 - 2 3 4 
6 8 3-^<&IB(cP3^$nrfcO . — !l^^CD^<ffi[El5S^ 

WKh^>^^;3^^TFTi, mz:©«jah^>^;^^fT 

ha;l/5^.y-fe>::^ (EL) ^^-C$»S« W^EL^ 
^5J^< ©ti^Sli)S't^3j^^^/ca6. OLED (W^^ 

LEDiUt:^-/:f-KOf3-^^ffil*ri*S« fiL. ^ 
(i (^ftbm^i) iL. #g^^-^OLEDOr^-KA 

(P©=g) fivdd (miism^) cc^i^^ns-:?^, fjv 

-KK (l^@) »TFT260FU-r>D«cg^^$nrtr^ 

[0 0 0 4] pxL^afrf^Sitsyfc*cc. ^-r. 

^<iVda t a^EPSnr-Si. T F T 1 J&i^ji 0 > 
^MC s i^^mRJct^WCm^tl. T F T 2 O^- h ti^« 

7=-^m{ivd a t ^-rSo ^^yi^f^Fmvwi 

mt-r^t. TFT \f)^yiry^Ct^^. T¥T2U^^m 
tetJ^SfflC sJCcto-CSSCC^SnS. TFT 2 

^in^xm^^oLETi\cm.tx^nmt. tft2cd 

L E D «T F T 2 n5®SaiCJCE G/cffi 



mmZOO 1-60076 



[0005] m^mx^mVior'f-^ 

Ids=(l/2) - /x-Cox- 



^i. Id smTfo^vm^ti^o 

(W/L) • (Vgs-Vth) ^ 



= (1/2) 



Cox • <W/L) • (Vda t a-Vt h) ' ( 1 ) 



Cox= £ 0 • £ r/d " (2) 

^(l) (2) tp. V thttTFT2C0|aiffl?g:^ 

[0 0 0 6 ] ^ ( 1 ) CCctnti. i®^PXL-^##3Atf 
m<aVd a t atCcfcoT I d s ^U^X^^ . M^iUT 

-C. TFT2*fiSfD««rS6fP3-l*-5iiSJ3:^^<DjlOT 
^-So gP^, tS^$I^5c4al^T« I d stSVff s<d;^CC 
J:oT$0IBi3n. FU^>/y-;^ra^Vd stctS^S 
Wlyfjil^ftlfy. OLEDCr)!^ti6otK:<fcDVd s*i 

[0 00 7] ±3SL/ci:^CC, 01 0 5C7nOftuil3RPX 
L<DlI5S^fi£"C«. — SVd a t aCD#^3Zk^^?f^ 

car. ;j)c«:##^^6n-5^-c— ^^Eif-r^iu (— ^u- 
(Djz'^tjimmpxL^mi icDJc^^c-^hu^'xmc^ 

§f^<D^if ^ji/ (mc^NT s cm 

O^^i^X ITlj^XNi. iif^PXL^|gi(l-r€>/c«?)<D 
m&mm (f^-^miiVda t a) ^r-^^^f^^-^J^Y 
<S:**vh y ^'jJ^tttCgSiSJ^^iTl^^, ^^X17!>^X 

2 1 &c<toT^^X 17!;^XN^flIi;^IRL^c:<)^6. 
r^-;5f«^|g«l©?§2 2(,Cj:^r7'-^mYi3^^V dsi t 

{i. #li^PXLCC^**i'5#l7fe^T-». illR^nifcl^ 

^PXL©#^^^*i^^)S^f ^/ta?>. #i^-7hy 

[ 0 0 0 8 ] ^ 1 2 . ^!t^(Dmf^W^(0^(Om^W^'t 

-ffl 6- 



*©SefcWTFT mcXTFT2iL/-CN^i' 

c cDtK^wc p ^ 1- ^ )\ym(ommiW^ h'pyt^:^^^ 
ffio-cii-S, «tor. HI 0OllK«^i»ii!K:, OL 

[0009]ai3tt. 012 l,C^Otcm^PXL(OWi 
fcfe. OLEDiTFT2CD;!*^€:^l/T:tiS. OLED 

ts:. mmnm i o . wi^e ljm 1 1 i 2 ^ 

liStcM^a/c^><z:)"C^€). jl^m^l o»li^«tc^gto 
r*yOOLED©T-^-FA£L/r«tgL/. m^fttlT 

om<Dmmmmmfphrj:^o #]sm@i 2«ii^rar'^ 
-S)o iP^v ^^ffi 1 2 \m^(omw>niiv d d cc^® 

OitCjE^L^^HtUTD i amyn e^M^L. ^tD 
±tcm-?^^^t A 1 q 3 ^^O. MfC-^-CDiK: 

Z^fStM-S-^o t^. Alq3«. 8-hydroxy 
quinoline aluminu m^^UTt^^o 

CO cfc ^ fj:mmmm^^'r^oi. e d «-f«(C3®^;^cC 
ifflK:jii:^rsi<DiiiE ( 1 ov^) ^tmrit. mi^^ 

iE?L^+-f yroaAj&itacD. ^:C)^iSzlJSn^- o 
[0 0 10}—:)?. TFT2W:^/^X^3Ep6^j:^SS1 

-So TFT2»OLEDK:^?n5m?iS©3lS§<t^d:'5 

<D^^hAif-hm&(OTFr2{tmmw^m5ifCj:^m 

9 */M>Tfri^ VftO L E D*i^M3 nxi^^. 
[0 0 1 1 ] 
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^tm-<omm^t. o l e uacmti^ms^M^mmr^ 

mx\t. mm^mi)^ 20cmX20cm. ^=iam. 

wcm,) 3&i 1 0 0 0 . mom (f^-^J^osRK) *n 0 

00. iil5RlfJS3&5S = 2 0 0/2mX2 0 0 Mm. bT-tJ'* 
^t-^iUg: L= (W-/ (2 • I 
(3) 

[0012] C CX'^^'rmmj:(DU. ^ ( 3 ) X'^9Lh 
n'2>^i'^JU:gL*^ tli^l^^X (S = 200*imX2 

0 0 Aim) (^m^r^t^Timttcti^iM^-^mxi^^ 

il^^Cir^-S, ^ (3) (c:^-rJ:^Cc. b--->57^iiS 

^ I p ^m^'^i^'jm+^tj: 0 , 8 p^Amm.^n^ htc 

iS). 3P-i'^;l/SL«:2 7 0Mni^"CS<L/^5:t:fin{3fAj:e> 
1X\*>. Ctitr-W. ]S3Rf*3CC*j^:f^TFT2 0i]&W®m5&« 

^jU:gL^/jN3^<'r5/ces6cc«. ^(3) t^^mht-^tji 
J: ^ ^c35-r ^ i- ^;niiW*/h$ < T ^ c i 3?>s^;?. en 

tj. o L E D cD^^g^^25?)r/i>$ ?:cigs5miEi?ir^j 

^it ^ (OmK:^ V 5V/64 = 80mVfi 

^ (3) (cmti^^^ Vr^W}&ii^(Dzra-\zy^j^ 

[0013] ±M\^fcm-<ovsimj^.t «>M^'re*^. m 

-n 



*j9g3ti5Bp = 2oocd/m' . ^mi-(Dnm^F^ 

lOcd/A. TFT20y- Ma^]igC0i?^3&^ci= 1 

oonm. ¥-Ymmm<Dtmm,mifieT = z. 9. 
»; r^S&jgjOi At = 1 0 0 c ' s . 

p = Bp/ExS = 0, 8mA, IV 
ffs-VthI (IKttmffi) ©b'-i^ffl3&sVp = 5Vr 

8t). TFT2<7:)iSitfi«IiLT«. ggi^U/c^ ( 1 ) SiO' 

:^;H|ii : W= 5 Atm 
p)) - //-Cox-Vp' =270/ziii 

HOKS.'^.ibT. Ti'7^-f:/vby^?;^^£7:)EL'r^ 

ummtf^m^y.^^aTxm^mm^^^m't^^^ 

-i>^yu-<(c*$c>r«, r F^'XB^|gi!Im»^P^'r 
^ c i cc J: 0 . Jt«l!Wfffim«:iim»g^s9fi5 pJtfe-c* 

[0 0 14] tC^iA. Ti^T-^^-^V') ^XMOW^ 

MVp^/h$<-r'2>C<»:3&5#^iSn^- L^V. Vp^ 

^±^f/cl>i#^(c. |gfi&mjEOt:-^{iSVp^At< b 
Jc^iLT*). TFT20WJE^CCj:-S±IS3&^^^C<b 

[0015] 

Lxmf^mf^'^Wift^oi^^i^ti>((C^ mmm^^ 
mku. mi^^ti^mmM^jz^^xnm^^mt-r^^^ 

3?5^i. ^MiiCj:r>XMm^tiRr>^-diWii^h^^ 
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^c^i&T ^ mmm^mmr ^mm^m'r^mr.<o^mm 

[0 p 1 6 ] b < mumw^m\^t. ^m^cm 

^mmm t mf^Wii^ tiLi^±pmm^fr o x m~m^m 
(omm^mxit. mt^^m^mt. mmtm^^m^nc 
^^^mmmmccjt^cxm^m'^i^mri^mM^mm 
icm^ftw±mwm^ifroxm-^^wit(o^mmi^c^ 

•^^^mmx'um^^(^c^^:$ tix^ ^ . m&m^m 

m®Lx^z:M^miF^rmri>. w^mommmmx 
mEum^mt. ^ms^icmmmmm^i^^inx 

©race. nmM^^miox&mf^icr-'Sim^i^m 

moymL^mm-r^ c i cc j: mfism~(omm^i^^m 

m-hmm'f- Ymmmi^v z^:yt>:^^(oy- Y(om 
WW L xwi^m'T^^miir M(cm<omsmm 



fc^-^^if '^^)\^\^x. &mm(>c^ * n ^ ^^m^r-co 
m<o^mm(iC^^ti^^m^^M^om!^.xim 

^mmr ^MW^^R^^t'Xt.^^ct^i^WLt'r^. n 
X. ±m^.rmm:^^h±%Emi:Tmmtx(Dm(Dmm^'^ 
mm^^^m}-'7>ty^^x$>K). ±nmm^mu. ^ 

n^m^tB^^7(rcm^^tifcmmm(>cj:',xmm^ti 

mmm^Fifcmm s n s i i cc . _biB^z:cr)^s§T-»fijf^ 

^ pj^Mwr -5 c i (c <i: »p ±nm^^^rm^ it^. 
X. ±fa5&^;&^si^sn/c^, ±fe 

-^v^^ ^)mmj^x±tE^m^nmiRv. 

t(^j:o. mmm^rmr^. x. s-ii^^. ^0^0 

^>iy>^^(D^- hoymiiL^^mvxmm^rm'r^. 
X. iMEmw^m^t. ^tE^mm^^ciMmm^rm-r 

mxm^Tssmx$>^. x. ±fBi^r:<DtBs&fR^=-6s. 
m^j:-yxmtr^^m9^mm o/c^^^^w-r 

-So X. ±gB^3E«I^JlIi;25(C3StR-rS:^<DSit^^n«^i^ 
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{tent ^tf ^^c:f fcpmu^mvir^mm^^ t 
CO 0 1 8 ] :^m^\iC^n\t. mmmTsmmt-^^m 

A -^m'B^^ c i cc J: 0 ^MMog^tc^^^^gg] 

I p^i o<gce:t't:^|^^©i@g*^f#6n'So i p 
*i o^s«:-rnt^TFT<35^i'^;P:gL3& 1/1 occ-r 

CO 0 1 9 1 

<Dmmmm^xdbi>. m\ oiicmi> fdst^m^m 
§:MccLrii-5». min-r^jrOfc, *ia«^n^S{j, 

TFTli, mil(Dmm^X^$>^TFT2t. 
5Cj:orjl?]g;&i^^I:'rSo TFT 1 «^«XCCj:oT 



PXLCC^*nyt«f?SSCs&CS#iitf. TFT2tJ 

c s (^m^iii.^tifcmmmmcjtcx^m'T'OLED 
iWStifRtcjrvcytmMft-^ if'-^mm/da t a) ^ 

sc s ccfiy^^ ^*^^F0 LED ktmm 5 nfcj^S 
wmmti^x. m—(o^:^xKmm^tifc^mmpx 

Lomemi^O LED ^ii>^j: < i fe^^^#fer?S^lJ0^ 
K:?S*rr<&W^^K^WC'. #liJ^PXL*cj^St#IS*5 
m^iL^^X:6^^'JK(^mfctj:m&mR:^m^jLl^ti^— 

:^liSJl^Si'eW$(l^|g*5, TFT2©y-hGk: 
S5^$nrcTFT3 (^HOfigifr*-?-) ^-^^^ TFT 
3 0y- hGCC^A-S^^-^CCj:»9TFT2<?)^*- h 

c©M®iM-^w. *iBllx<!:W5c:ig!t:ryfcf?±*o^ 

J^Z ^/M.T>?fl^;T^^lli:CO^^PX L^^* n 
^TFTSCC-^xen-So *lKaJfi-^CClSDrTFT3^ 

TFT2(DVe s-fy^OVt^^. OLED^iSn^ 

^^mm'ri^ctf}sx^^. TFTsco^y-hGCi^ 
imix^cni^.i,fc{¥±mmz(,c^mmm^tix:i^^ . 

[OO2O]02«. mKiCTjkLftPXL^^hV^:^ 

m^r^^k"?^. ^mxi. X2. xmm 

^^X ^ 7"- ^rj^ YO^^CCMf^P X L75^?f^^$ tl 
TC^-So X. ^S^Xl. X2. XNtmf^. W 

±mwmzi, Z2. zNmm^tixi,>^>. 

Kiir'SCitCjrD. ^.^Xl. X2, XN^- 

f^±^iMi^igibii5S2 3^^M^nri>So ccomm^ 

K2 3^i^:7 h Ui^:^^^^^r*JO. vcKtcmogt 
rSiS;^ - h >rNVi/;^ V s P 2 ^ JUr^itotT ^ c i k: 
0. #±MIJPiaZk:$lI®lf3-^€:ai;tir^. i^. VSP2 
«3l^l5lSS2 4(Ci:»:)^^^fS/cC:fVSP 1 3&^63^*5 
S^txri^^o 7^-^i^Yti7^-^i^|gS&lEl^2 2^S^ 

m^tixisf)^ ^mx<Dmm>x^(>mmox. 

^tf^jrt^ mtR^tifcWS^condCMOX—^icmmm-^^ 
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^}km^mm^n^<^K mvi^nftmin(o^f^Mbxm * [ o o 2 2 ] 0 1 Tjm^s^mbftm-mmBm^jzti 

^i'r-F"^*>So ST. ^iEX37- h>'^VV;:^VSP r'U-A) CD^^^T t-TSi. lif^3&s^*l/"ri/^^^ 

^Jff|ga&lEl^S2 l^:j^i^m^m2 4^AtJ^ti^. ^ ^e^JtH^IP^f^^^— ?'^'-53:«JE#ar/'TiJ:i:^„ 

i&ii^KiiEiiS2 uiv s p 1 <DA:t?^^t:f/c*i. siS ^©^reWi^aswcoT^^-'f* -^atmoxmtr 

^av^VCKfiC^mOX^IS^Xl, X2. XN €»o S£or. 3i5ilIK2 4^SffL/r®SB$raT?r^M 

(icjs^cft^sx^^m^'r^o v s p 1 &3:3ij^iai!82 [0023] Mcc, m&<omm^^^ictj:^ c t iii 

4r'ili^$ti, VSP2<tbTf#±^®l3^S&lnl^2 3 ^iHl^OiSrsf-e^^^itb. J: *P m^J&gftft^tf 5 C i 

CCA:^5 f9±^(Iffl^lg^IiIIS 2 3 CiV S P 2 i^m^CU Ml 01^^ 0/cS£^©iiIffe^^SOIii 

1, Z2. ZN^JH^XillRL.. ^3fed5^^#fiT? 

^^i-^Jl/tS: L= {W'/'(2-Ip)} - //-Cox-Vp' - 270//m 

^^cDffifc^Lr*j< ci^^-c^^, mti. -r^x- R. 23G. 2 3 bj^^so^ Jcfsc:^ enri^^o X. 

f^-Y-J&O, 1 i-r^CiJ&ir^^a CCDtiA2|c^?l3CC P><OW±mmmJmMmzSK, 2 3G. 2 3BJC^Io 

Jr-Si^ft^iLT. ^UC^Lft:TFT2^D•!^-rX^J^ Ur . ^^^fj^ (C3l5ilHlf82 4 R. 24G. 24B*i^ 

TOJ:^^:^/]^^^-^^ tt6nTl^-S„ ^i^^r. RGB^iJ^tC. VSPl^ji?® 

^^i-^^^^Hpi: W-5 //m VSP2R. V S P 2 G. VSP2B 

L = 2 7 OMmxO. l=27Mm ^nix^rT ^W±W^U^M^2 ^K. 2 3 G. 23B 

co^n^. ^^ccoLED(c^isn€>m^ti^^ mm'^in^^±f^mw.zK^u. ^^m% (r) j&^i^m 

(1) fc=S^oTl 0fS<b;5:'S^^. t^-^t^-^O. 1 f^±»^|gi6Iil3S2 3 GCCj:o-c©I^3n^<^ 

<LUTi^syta«). H$fBi3|ii^*r©iigi!«s£«. wmtn ifc*ij^z gcc». mnm^ (g) 3Cji^$n. »±m 

mtxm^ficrj:^^ — 3|s:^ro(Di9:ttWtc*j(,irtt. ti, RGB<D#eii«:. »g:g:s^®T'^So ^t^-pr. m 

TFT2(O^'^^)\^^Lii^W^m<Oiyi0ti^m^C/l^ 5ilpJ5S2 4R. 2 4G. 2 4 BOalSiB^^ja^fCfi^ 

[ 0 0 2 4 } ia4{3:. -^W^dCti^is^^m^mTrmmi^m C ^i)^mx$>^. 

IimmB1&i<0—m^7f:T:^im^^^mx^^. 02 CC COO25]05 W2fc^^JC*i*^ 

-<Dmi^m^^&X^K>. RGBHJ^fe:^)5aiO^'C6n :^^OLEDiii[^J«:SiK$n3fcTFT3 (^HCDSi 

/cljlKPXL;«?5^?i5^3nTC>€>, ^mBmv^t. «m^) TFT3CC^^S^J^3P(i#(CI*;DT^ 

mri>-:^. i¥±mmmzK. zg. ro'zbcc^s?. suspftw. ^s^xt^tfcc^t^rrci^jhsflfflj^z 

no^m^^^^i^(>cmmvxir>^. cn^cjiD. ^3Ei^±©^iii«pxLtc^*ti^TFT 

-?i 10- 
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3©y- h GK:-^x.6n^. *si35g?^fls-c«. mi&mUL 

tTFT2t(Dm(tCTFT3^mX^tlX^^. TFT 

^t^yty-r^Ctiji^^^, t^. TFTS^S:. TF 
T2iOLEDCDra. iJcl^tiO L E D tV d d i^ffl^C 

If ATS C i t> DJtlT?a5-So 

L E D(07y- F A tit3^<D<fc ^ (C— ^m^ftCDV d d CC 

tilt. OLED}C5iTFT2fCcfcorSlW$n^ma£3<^^ 
mtl^ffi. O L E D CSZl^^SR^-rlSiSf^ffidJ* 

[ 0 0 2 7 ] ^ 7 lae CC^ U/c^23llJKU^^<??^J®) 

(-:7U-A) ^Tr^UTl^^o — ^l^-f^Jl-TO 
^t^CcaST-SS^ii^^^r^ (RT) ^®^tC^T 

5)Wfiti«<D#*ii**iiiJir-X'r?^f^- fin^. c<Dmx 

oLED^:t>T^o cnoc^D. ^mmcooi^EDJit 
m^ji^trifcmm^m^cj;c;cx^^^^^m^r^c 

mZ^:ftLX±X<00]^ED(Dr A^mkmiiLi>c 
[002 8] 8 iJ. *^^(C7!):»:<P^ili{^^7f^®<Dll 

sMmm^(D—m'^7r:'r±^^^fS(,mx$>K}. mi 1 

-m 



mx i7bmxN^mmLx^mmpxi.(D7'^-'r^- 
mm&T'yXi.^^. ccoft^K. ^^j^M^^2 1 1 

^mti^'^vs^^^^^r > F F isiiis 2 8 (D—-l5<o 
Ktim-^c^^tixx^^h. ^riyY^-VMn2B<o 

^itbx^^uxi, X2. xwcmmi^xx.^ 

^H^^tiTC^^. ^cC*?. ^^|glltilel5&2 KD^mtim 
/M/TS^SKX 1 . X2. XNCCSi^Uri^^o 

3^. V s p 1 \t9t(ommmitmwcmm^2 4^/^ 

L/rVSP2i^i:»). $flt3I[pI5S2 3' CC^f^Sn^. — 
^r^-^^Y«P^ + ^;U^©TFT2 6*/M>r 
7^-:Sf«l§gi&Ial!IS2 2CC^l!j^$nrii^o TFT 2 6© 

N 5^ ^L-^OT F T 2 7 J: o T *>*0tan: 
TFT2 7CDy-FJC^VCK^^I^?nri^ 

Vi b T^is^p xi^i^cy'^-^UYt^hUf^o ^^rttfa 
€rS*iZi^r^^iim p X L o^^^o LED r 

[00291^9 ms ItCmOfcmSMMJf^n^coM'^ 

iM:5^3'-F^^*iU:^VSP U3:^^!iia6IelSS2 1 
:ai:X515ilp]5S2 4tcA:^$n€-, ^JiaiKl&llJS2 US 

ox^mxi. x2. xN^im^xmmo. 
mi^Lx^mmp x l fx:m^mn^m^i2</ox\.^ < , 

flC. 3t:^S6?^,fgr5^TFT2 6. 2 7^i9:t?/cC 

«8rai-r»a[0(cffl^*rs«tt (c:©i3?ii*ctt^iamfi[) ^ 

fXK). VCK=L (o — U^/l/) ©fi9fHlCC^i5l^'C2|s:^© 

y^>^^fivxm^m^mi^x$>^. vspusiUi 

Ih15§2 4Tii5i$n:fc*<t. VSP2 i:LTSl|fflIIsI552 

3' i^xti^ti^. mmmm2 3' «vsP2^^ttA 

F^- MhI3S2 8^c^iVCK555(^mcA:^^nri^-50 
*(fiSllHlK2 3* (Dai:tJ:«^^H b-^;!/) -CE.OV 
CK = H (^N-^U-^JU) tD^CC^JBtaX^SiSfRSnS. 
11- 
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[ 0 0 3 0 ] s 1 4 {t:^^m^c^i^^mmm7mmi(om 

^•r^J:5(C. ^«^OLED{C#|!|i&-r'5«SSa«rM 
-S h ^ t§r T F T 2 <D<!r*- h G^^?e^M$ti/c^ 

mvm Tif-So ^mm^cscD^M^TFT 

miiL^. m^^^^m^^V smax-V ihl^TVf^ 
diCCjTot:. TFT20y- h^&^V t hli^TCCT 

[ 0 0 3 1 ] 0 1 5 0 14 (C^L//i:^/^:^JfeJf^??ia) 
[003 2] tC^X. CRTIfC:i^l^X\ttm7jmmtii 

-fit 



-^5 0 ^^ccga^T^. M0c]ifi,iftbiiiM3fe#<^3g^K: 
[0033] 

^XCD-? U-A(^)§#i5.;^3&^f^ftonSHr|tCil^Cr)%3lc^# 
±-C#-5Cr)-C. — l^Lz-ArtrO^^ra©*!!^ (f^^ 
-T'-f-) ^^;^'5>C (t^^T^. cn5Ccfc»5B$^¥i^(Z> 

[0McD^#3&i$i§g] 

[EI 4] ^^?giC3!P3&:»SiS«^^i^il<^>l^— 

[06] 3fc^Bjicc;&>?sasia«^^^sig<D»ra^j^®^ 
[08] :$:^m(,cijf>ti^^m^im7r:^<omKmmmM^ 

[09] msMM^I^co zi^^^^-bx$>^o 

[010] wk<Dmi^^7f:^<o—m^m^mf^M^m 
[011] wk(om»^7r^<o±^m^m^mx^ 

-So 

[012] ^i^t^(Dmi^Wr:^m,<oi^<Dm^^rmmm^ 

0T*So 

[013]. t(£3fe©ll«^^gOfltil*^'rB^r®0'r4) 

[014] :$:^^K:;&^;CP^iiif^^^^om/N^)6feJ^SS 
CD— l?II€:^-r— aij3^^<l>^ffilHl3S0T * S o 
[0 1 5 ] 0 1 4{C^L/Vtl&7'N^IJ^.^S6f^igK:^ 

PXL- • -liiSR. OLED- • -m^^. TFTl 

* • • m-tmm^. t f t 2 • • » miimmmi^. x 

FT3 • • -^HtfeSft^^. Cs • • 'Ut^^m.. X • 



< ^ * 



2 1 • • • m^mmm^s. 22 • • • 
2 3 • • • i^±mmmmmm. z 4 
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